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Abstract
It is shown here that the so-called spinning Black Hole Candidates (BHCs) cannot
be Black Holes (BHs) at all and, on the other hand, must be spinning hot Eternally
Collapsing Objects (ECOs). The question would then arise why the spinning BHCs
do not reveal their spin pulsation unlike spinning cold Neutron Stars (NSs)(Narayan,
2005). Even for magnetized NSs with “hard surfaces”, there may be no observed
spin pulsation if the dipole axis and spin direction are exactly same. However, spin-
ning ECOs do not show spin pulsation because their surface gravitational red shift
is extremely high, z ≫ 1 and could be in the range of 107−8 for stellar mass range.
In contrast NSs have z ∼ 0.1 − 0.3. The time profile of periodic signals generated
on the surface of a spinning MECO get extremely distorted due to extreme general
relativistic frame dragging effect as they traverse through extremely steep gravita-
tional field. However, if any radiation would be formed in the ECO magnetosphere
sufficiently away from the surface like in the pulsar “outer slots”(which may happen
for isolated spinning ECOs), it might be a pulsed one.
1 Introduction
When a self-gravitating fluid undergoes gravitational contraction, by virtue
of Virial Theorem, part of the self-gravitational energy must be radiated out.
Thus the total mass energy, M , (c = 1) of a body decreases as its radius
R decreases. But in Newtonian regime (2M/R ≪ 1, G = 1), M is almost
fixed and the evolution of the ratio, 2M/R, is practically dictated entirely by
R. If it is assumed that even in the extreme general relativistic case 2M/R
would behave in the same Newtonian manner, then for sufficiently small R, it
would be possible to have 2M/R > 1, i.e, trapped surfaces would form. Un-
fortunately, even when we use General Relativity (GR), our intuition is often
governed by Newtonian concepts, and thus, intuitively, it appears that, as a
fluid would collapse, its gravitational mass would remain more or less constant
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so that for continued collapse, sooner or later, one would have 2M/R > 1, i.e,
a “trapped surface” must form. The singularity theorems thus start with the
assumption of formation of trapped surfaces. In the following we show that,
actually, trapped surfaces do not form: The spherically symmertic metric for
an arbitrary fluid, in terms of comoving coordinates t and r is (Mitra, 2004,
2005)
ds2 = g00dt
2 + grrdr
2 −R2(dθ2 + sin2 θdφ2) (1)
where R = R(r, t) is the circumference coordinate and happens to be a scalar.
Further, for radial motion with dθ = dφ = 0, the metric becomes
ds2 = g00 dt
2(1− x2); (1− x2) = 1
g00
ds2
dt2
(2)
where the auxiliary parameter x =
√−grr dr√
g00 dt
. The comoving observer at r = r
is free to do measurements of not only the fluid element at r = r but also
of other objects: If the comoving observer is compared with a static floating
boat in a flowing river, the boat can monitor the motion the pebbles fixed on
the river bed. Here the fixed markers on the river bed are like the background
R = constant markers against which the river flows. If we intend to find the
parameter x for such a R = constant marker, i.e, for a pebble lying on the river
bed at a a fixed R, we will have, dR(r, t) = 0 = R˙dt+R′dr, where an overdot
denotes a partial derivative w.r.t. t and a prime denotes a partial derivative
w.r.t. r. Therefore for the R = constant marker, we find that dr
dt
= − R˙
R′
and
the corresponding x is
x = xc =
√−grr dr√
g00 dt
= −
√−grr R˙√
g00 R′
(3)
Using Eq.(2), we also have, for the R = constant pebble,
(1− x2c) =
1
g00
ds2
dt2
(4)
Now let us define
Γ =
R′√−grr
; U =
R˙√
g00
(5)
so that Eqs. (3)and (5) yield xc =
U
Γ
; U = −xcΓ. As is well known, the
gravitational mass of the collapsing (or expanding) fluid is defined through
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the equation(Mitra, 2005)
Γ2 = 1 + U2 − 2M(r, t)
R
(6)
Using U = −xc Γ in this equation and then transposing, we obtain
Γ2(1− x2c) = 1−
2M(r, t)
R
(7)
By using Eqs.(4) and (5) in the foregoing Eq., we have
R′2
−grrg00
ds2
dt2
= 1− 2M(r, t)
R
(8)
Recall that the determinant of the metric tensor g = R4 sin2 θ g00 grr ≤ 0 so
that we must always have −grr g00 ≥ 0. But ds2 ≥ 0 for all material particles
or photons. Then it follows that the LHS of Eq.(8) is always positive. So must
then be the RHS of the same Eq. and which implies that 2M(r, t)/R ≤ 1.
Therefore trapped surfaces are not formed in spherical collapse.
2 ECO and absence of Pulsations
In case it would be assumed that, the collapse would continue all the way
upto R = 0 to become a point, then the above constraint demands that
M(point, R0 = 0) = 0 too. This is exactly what was found in 1962(Arnowitt, Deser & Misner,
1962): “M → 0 as ǫ → 0, and “M = 0 for a neutral particle.” This is the
reason that neutral BHs (even if they would be assumed to exist) must have
M = 0. However, mathematically, there could be charged finite mass BHs.
But since astrophysical compact objects are necessarily neutral, the the finite
mass BHCs and are not zero mass BHs. Sufficiently massive bodies collapse
beyond the NS stage and eventually become BH with an EH (z = ∞). As
the collapse proceeds beyond the stage of (1 + z) =
√
3, the emission cone
of the radiation emitted by the body stars shrinking due to large gravita-
tional bending of photons and neutrinos. At high z, the escape probability of
emitted radiation thus decreases as ∼ (1 + z)−2 and consequently pressure of
the trapped radiation starts increasing by a factor ∼ (1 + z). Much before,
z → ∞, to become a BH, trapped radiation pressure must halt the collapse
dynamically as it would correspond to local Eddington value. This is the rea-
son that a ECO is born (Mitra, 2006a,b). It is likely that the magnetic field of
the object gets virialized and becomes extremely strong (Robertson & Leiter,
2002, 2005). Even otherwise, the intrinsic magnetic field of the ECO must be
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very high. Though the collapse still proceeds to attain the M = 0, z =∞ BH
stage, it can do so only asymptotically. The ECO surface radius R0 ≈ 2M .
Since (1 + z) = (1 − 2M/R0)−1/2, z falls off sharply as one moves away from
the surface. For instance at, R = 3R0, z ≈ 0.2, even though, z ∼ 107−8! This
variation in itself, would only reduce the energy of radiation quanta by a fac-
tor (1 + z). But when such an object with strong gravity (z ≫ 1) spins, it
drags it surrounding spacetime and the local inertial frames at various spatial
locations rotate at decreasing rate ∼ R−3. Thus the phase of the light house
signal gets constantly stretched and distorted by a varying factor at various
spatial locations. Consequently, no spin pulsation is seen by a distant observer.
However, for isolated ECOs, if there would be generation of radiation away
from the surface like in “outer gaps”, then the production region would be
in a low z region and the degree of frame dragging would be comparable to
that due to a pulsar. Such a signal could be pulsed. Note that recently it has
been shown that the so-called supermassive BHs are actually supermassive
ECOs(Schild, Leiter & Robertson, 2005; Robertson & Leiter, 2006).
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